Metric units
Elements and the Periodic Table. Atomic stucture: Atoms consist of a nucleus that contains positively charged protons and neutral (uncharged) neutrons. The number of neutrons usually equals the number of protons (e.g. Helium), but there are exceptions, such as hydrogen. Electrons are found outside the nucleus. The nucleus is small and the volume of atoms is defined by the extent of the electrons. Protons = elementary particle with charge of +1, found in nucleus of atom. Neutrons = elementary particle with charge of 0, found in nucleus of atom. Atomic number = number of protons in the nucleus of the atom, defines the chemical properties of the atom. Hydrogen's atomic number is 1, its nucleus contains one proton. Atomic mass = mass of one mole of atoms, in grams, averaged over all stable isotopes. The atom mass of a pure isotope is equal to the number of protons and neutrons, the most common form of carbon contains 6 protons and 6 neutrons and has an atomic mass of 12. The unit of mass is also called a Dalton (Da). Isotope = variation of an element that contains a different number of neutrons, e.g. a common isotope of hydrogen is deuterium, its nucleus contains one proton and one neutron and its symbol is 2 H. Some isotopes are stable, e.g. C. Some are unstable (radioactive) and decay to more stable isotopes, e.g. 14 C decays to nitrogen 14 ( 14 N) -the most common isotope of nitrogen. Electrons = elementary particle with charge of -1, found outside of the nucleus, in orbitals (often simplified as shells). Atoms have equal numbers of electrons and protons, i.e. they are electrically neutral. Atomic ions have lost or gained an electron, so they are positively charged, or negatively charged, respectively. Periodic Table: The elements are arranged in the period table according to common atomic properties that arise from a similar configuration of the electrons around the atom. Elements in each column of the table have similar properties. For example, lithium (Li) and Sodium (Na) are similar; both form +1 ions in water.
Oxygen and sulfur are similar, both can form two bonds. Each row of the rd shell, ignores the 3d orbitals because they are filled after the 4s orbitals, so it hold 8 electrons as well.
The energy level associated with each orbital is When electrons are added to the oribitals, the following rules are applied: i) the lowest orbitals are filled first. ii) ½ full orbitals are more stable than completely full orbitals, because it decreases repulsion between the two electrons in the same orbital. For example, it is lower in energy to put a single electron in each 2p orbital, than to have one with two electrons, one orbital with one electron, and one orbital with no electrons. Note that the 4s orbitals are filled before the 3d since the 4s orbitals are lower in energy.
